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Several  sc.attcri]lg mcc.hanisms  contriblltc  to tllc totill radar backscattcr cross section lnea-
surcd by the synthdic.  aperture raclar (SAR).  ‘1’hcsc  arc volume, scattering, trunk-ground douMe-
bouncc scattering, l~rzillc.11-grollll(l  double-bounce scattering , and su]facc  scattering. All of these
lncchanis]]~s  result in nlcasumncnts  which arc dircct]y related  to tllv  dielectric constant of forest
cmnponcnts  res])onsiblc for t]lat  mcc]m~ism, a]~d llmcc to their l]loisture  content. lIcnce,  in prin-
ci})a], it is I)ossil)lc  Lo retrieve the moisture  c.ont(’llt  flolll  lllllltiflcll~l~~l~cy  Polarinlctric  SAl~ Clata,
such as obtai]lcd  from tlic NASA/J PI, AI1l.SAl{.. Sine.c i]lcludingt  all of tllc above mechanisms in
tlic cstilnatio]l  l)rol~lenl  is not possible due to tllc large IIumLcw of unktlc)wn  parameters they in-
troduce, each of them needs to be considered individually. IIm, wc discuss two cases: the case
wllcrc tile radar bac.kscattcr  is almost entirely dlic to volume scattering, and the case where the
trunk-ground (lolll>lc:-l~c)ll]lc.c  mechanism domi]latcs. 11’or  the volu]ilc  scattering case, wc identify
t]lc real slid il]~aginary  parts  of the dielectric constant  of the bra]lc]]  ]i~}~]  c.om])oncnts  as the uli-
lillOWllS  to 1)(’ cstirllatcd.  1“01  the t runk-ground (lc)lll~lc-ljo[l]lc.(!  c.asc, \\c lvill  identify the complex
diclcc.tric  co]istallt  of trul]ks and the complex dielectric c.onstallt of groll]ld  as the unknowns. ll’or-
mt floor rougll]less as well as trunk height, dian~cter, al, d density will he assumed known. WC

will also usc clnpiric.a]  relationships between the real and imaginary ])art, s of the trunk dielectric
consta]lt  to reduce  the number of unknowns. ‘]’]Ic  csti]llation  algolitl]m  is then carried Out as
follows: para]nct,ric  relations between the radar backscatter  (trunk-g]ound  scattcringor  volume
satteri]lg  as a])l)rol)riatc)  and the unknowns arc derived by fitting  ]Iifll]cl’-ordcr polynomials  to the
nulncric.al r(~s~lltsgc]leratc(l  from a(lisc.rcte- co]]~])c)]~e]~t  fo]est  scattcrinp; model. ‘J’hc unknowns are
then invc’rted,  or estimated, through a nonli]lcar  optimization tccll]lique applied to polarimctric
SAli  data using tllc ]):iral]letriclll[)(lcls. q’l]is al~oritllm is first tcst(d usilig  synthetic data. It is

then applied to Alll.SAR  datafrom  a young jack pine stand  for vc)lulne  scattering case, and an
old jack ])i]lc stalid  fc)r tllc double-bounce case, both in the l]OI{IIIAS southern study area. Ii’or
each stand, a c.lassificatio]l  algoritl]m was used to identifj”  the co]]csl)oll(li]lg”  dominant scattering
]ncc.l~anislll. IIlxt(]isivcg rc)ll]l(l-trl]tll  datacxist  forthisar~:a. ‘J’]Ic csti]]latio]l results arecomparcd

to the dielectric constant and moisture content nleasurc]ncnts  for these stands, where it is seen
that good agrcc]nc]~t exists between the two.

‘1’llis  work was performed by tllc Jet l’repulsion l,al~o] atory, Califor]lia Institute of ‘1’ech]lology,
under co]]trac.t  fro]n the National Aeronautic.s and S])a.c.e  A(l]~~i]list]:~ti(j]I.


